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e) The goal is exposed to a small random change every epoch. First epoch was 

set to G1 = (X XOR Y) AND (W XOR Z). Each epoch a single bit in the 

function truth table was randomly flipped. This gives a slow 'diffusion' away 

from the original goal, but with no apparent modularity between the goals. 

 

  
Figure S3: A typical non-normalized significance profile of circuits evolved under varying non-

modular random goals a. Significance of all three-node subgraphs compared to randomized networks. 

Mean Z-score +/-SE is shown for 40 networks.  Red circles: Network evolved under randomly varying 

goals (condition (d) above), Black squares: corresponding random networks. b. Significance of four-

node subgraphs.  The ten subgraphs with highest absolute Z-scores were selected.  

 
 Qreal+-SE Qrand+-SE Qmax+-SE Qm+-SE 

random varying goal a 0.33+-0.01 0.35+-0.01 0.61+-0.01 -0.08+-0.02 

random varying goal b 0.35+-0.01 0.35+-0.01 0.61+-0.01 0.00+-0.02 

random varying goal c 0.38+-0.01 0.35+-0.01 0.61+-0.01 0.12+-0.02 

random varying goal d 0.36+-0.01 0.35+-0.01 0.61+-0.01 0.04+-0.02 

random varying goal e 0.36+-0.01 0.35+-0.01 0.61+-0.01 0.04+-0.02 

Table S4: Modularity measurements of circuits evolved under varying non-modular random 

goals. Each row presents Q measures of 40 networks (20 experiments) of each of the control 

experiments  a - e.  

 

We find that evolution under any of these five types of varying non-modular 

random goals did not yield modular network structure (Table S4). In addition, these 


